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A few words about HINICIO

Why renewable H2 for
decarbonization?

Renewable H2 - state of the art in Chile

The ports’ role within decarbonization
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ABOUT
HINICIO

STRATEGY CONSULTANTS IN
ENERGY & SUSTAINABLE MOBILITY

Founded in 2006, we are recognized as a
European Leader in the hydrogen and fuel cells
industry.

Our vision

At Hinicio, we see hydrogen as playing a central
role in the future energy system to achieve
climate objectives.

It is our mission to advise our clients and support
the building of successful strategies, projects, and
public policies, leading and accelerating the
transformation of the energy system globally. By
doing so, we strive to be the preferred partner
and attract best-in-class human capital.

We have offices in Brussels, Paris, Rotterdam,
Washington DC, Bogotd and Santiago, and
commercial representation in Mexico and China.
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+500 studies and projects in more than 25 countries
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o @ Hinicio's offices o Hinicio's Commercial agreements - Projects and Studies
@ﬂcio
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SOME OF OUR CLIENTS

Experience in the whole value chain in the energy and transport sector

PRIVATE SECTOR

Transnational
companies

SMEs & Start-ups
Investors

Trade associations
Blue chips

vVvvyvy v

PUBLIC SECTOR

» Infernational
organizations and
donors

EU insfitutions
Naftional bodies
Public entities
Local authorities
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OUR TAILOR-MADE CONSULTING SERVICES

M&A AND POLICY AND PROJECT DEVELOPMENT
INVESTMENT REGULATORY ASSISTANCE
SUPPORT SUPPORT

+ Prefeasibility and feasibility
studies

* Energy systems modeling &
optimization

+ Business Model and HPA

» Site selection & permitting

+ Certification & Regulatory
compliance

+ Subsidies & funding application

*+  PMO / consortium management

* Investment strategy

» Deal origination

+ Sirategic Due
Diligence (Vendor)

* Technical Due
Diligence (Vendor)

+ Commercial Due

Diligence

(Vendor)Public funding

+ Economic studies

* Impact analysis
ex-ante & ex-post

« Analysis of regulatory
frameworks

*  Workshops & Trainings

© Hinicio S.A. © Hinicio - Infernal presentation for Neltume Ports



HIDROGENO

SOME OF OUR PUBLICATIONS

Hojas de ruta y perspectiva regional

© Hinicio S.A.

Green Hydrogen Project Development:

Navigating the Road Ahead

Jurioan van Tilburg
M

Over the past few years, Hinicio has witnessed o gradual shift
of focus from early technology deployment and long-ferm
market strategies fo more concrete questions around project
development, engineering and market development. What's
longer focused solely on water
¢ further Integration with more
ammonic, methanol and

e-kerosene.

aterstof in Viaanderen

Een routekannt

HYDROGEN FROM
RENEWABLE POW

FOR

THE

Advisory report on the
development of a Green
Hydrogen certification scheme in

Paving the way for the
hydrogen sector

STUDY ON EARLY BUSINESS
CASES FOR H2
IN ENERGY STORAGE AND

MORE BROADLY POWER
TOHZ APPLICATIONS

FMAL REPORT

=4
23
O

Towards 2 Dual Hydrogen Certification System
for Guarantees of Crigin and for the
Cectification of Renewable Hydrogen in
Transport and for Heating & Cooling

Etude de la demande potentielle
d’hydrogéne renouvelable et/ou bas
carbone en France a 2030

Fiadd Report of Phase 2

Résumé exécutif/ Synthése

B
‘\\H nicic

2020

2017 2016


https://www.fch.europa.eu/sites/default/files/documents/280120_Final_Report_CertifHy_publishing%20approved_publishing%20%28ID%207924419%29%20%28ID%207929219%29.pdf
https://www.hinicio.com/file/2019/12/hydrogen-revolution-Latam-2020-eng.pdf
https://www.hinicio.com/file/2018/11/Rapport-Vlaams-potentieel-groene-waterstof.pdf
https://www.hinicio.com/file/2018/06/P2H_Full_Study_FCHJU.pdf
https://www.hinicio.com/file/2017/08/RE24_MarineEnergy-final.pdf
https://www.hinicio.com/file/2016/12/RE21_Hydrogen_final.pdf
https://www.irena.org/publications/2019/Sep/Hydrogen-A-renewable-energy-perspective
https://www.hinicio.com/file/2020/10/Synthe%CC%80se-et-re%CC%81sume%CC%81-exe%CC%81cutif_e%CC%81tude-hydroge%CC%80ne-filie%CC%80res-avales-2030_AFHYPAC.pdf
https://www.hinicio.com/file/2021/07/Hinicio_green_hydrogen_certification_report_Chile_WB.pdf
https://www.hinicio.com/file/2020/11/ART_-EU-hydrogen-Ports-_by-HINICIO_EN.pdf
https://www.hinicio.com/wp-content/uploads/2022/09/Infografia_Estado-H2-Verde-LAC_2022_GIZ_Hinicio-VT.pdf
https://www.hinicio.com/file/2021/12/211220_Green-Hydrogen-Project-Development_Article_Hinicio-1.pdf
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There are different options for decarbonization, but not all are
feasible for all type of applications

Six Technological Pathways for CO, Emission Reduction

removals (BECc) 14% Hydrogen / Power-to-X
FF based CO, /- 29% Renewables

capture and
storage (CCS) 0% /
Hydrogen 10% (

Electrification 20%

25% Energy efficiency

CCS = carbon capfure and storage; BECCS = bioenergy with carbon capture and
storage; GtCO2 = gigatonnes of carbon dioxide; RE =renewable energy; FF =

fossil fuel.

Source: IRENA (2022).

Hinicio
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Our current energy consumption is based on molecules which
are mainly derived from fossil sources

Distribution of end-use energy in different industries

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

End-use energy consumption
2 9 9 o9 o9 9 R R

9

Aviation Shipping Cement Siderurgic Agriculture Chemical

B Molecules mElectrons

Source: Adapted from Bloomberg New Energy Finance, 2019

@ﬂcio

Pulp &
Paper

Food

r
l
I
l
l

Many industries are in the

electrification pathway, but
others are still dependent on

primary energy in the form of
molecules - Hard to abate

sectors

How to replace molecules
without relying on fossil
sources?

© Hinicio — Internal presentation for Neltume Ports
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Hydrogen is a cornerstone in the energy transition to build
decarbonized energy systems

HYDROGEN SOURCES AND USES

PEM electrolysis E Heavy duty (rail, frucks, bus)
LR\ (Proton Exchange

Membrane)
. Q\ Light duty (personal cars, taxis, LCVs)
<\ OO

Renewables

' ALK electrolysis
g L (Alkaline Membrane)
' Maritime & waterways
- — HT electrolysis (High N .
) Temperature) | 1/ & Power to chemicals

"""""" (methanol, ammonia)
Eyrolysis;Gasliicanion Heavy indusiry (refineries, steel)

::;.::;.;.::::1.‘,_f.'j;"“ Blomeihane % o .
oo (Steam Methane g ﬂ Light industry (glass, oil and fats,

Biomass Reforming- SMR) electronics, speciality chemistry)

S e Natural Gas (A
(Steam Methane O Power-to-Gas

Natural Gas Reforming - SMR)
Heat
Hydrogen as a by-
d P
it Power-to-Power (balancing,

re-electrification...)

@icio Chemistry
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Hydrogen as an energy vector

How is renewable hydrogen produced?

Grey Hydrogen Blue Hydrogen !Renewable Hydrogen
g /.J
co ! r/J o,
|

2 Renewable energy
Natural Gas Hydrogen Natural Gas Hydrogen Water m Hyrogen

Underground I I
storage

Electrolysis

» Hydrogen is the most abundant element in nature.

» Hydrogen can be obtained from natural gas (called grey and blue
hydrogen) or renewable electricity and water (renewable hydrogen).

» The H2 molecule has a high energy density per mass unit (3 times more than
gasoline and 120 times more than lithium batteries).

@ﬂcio o _
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Power-to-X: Renewable energy brought to all sectors of
the economy

« Hydrogen's primary role in the
energy transition is that of a cost-
efficient decarbonization vector
across many sectors, particularly

CO Source P&

P Y those less suited for direct
g Fdfonen:s: electrification.
% o/ Vethane Plant
, 4 -

* Hydrogen plays a critical role in
enabling stronger penetration of
renewable power to build

A : Hydrogen & ‘ decarbonized energy systems.
Input: . i Methanol Plant

Hydrogen Plant

=—Flectricity = = : : g « Hydrogen connects industries in
CO2 novel ways, e.g. clean power and
mm——\\/ater Ammonia Plant

energy with the metal, fuels,
chemical, and petrochemical
industries, expanding the borders
of previously separate sectors.

Output

Fertilizer — -Fuel
AMMONIa s— Hydrogen
Methanol =~ === Synthetic Natural Gas

Source: Thyssenkrupp.

Sector Coupling: Hydrogen is a multi-purpose solution connecting different energy systems.

@ﬂcio B
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Hydrogen has many potential uses and allows sector coupling...

V/s

Hinicio
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BUT: Do not buy the hypel Hydrogen is not the solution 1o
everything and everywhere. Remain focused!

Clean Hydrogen Swiss Army Knife

Chemicals
& processes

Local CO2 remediation

Desulphurisation

Chemical feedstock

Hydrocracking | |

Hydrogenation

Methanol |

Clean power imports

UPS

Island grids

Long-term storage

Power system balancing

Commercial heating

Power

High-temperature industrial heat

system

Fertiliser | &

4

/)

g/

4"/

Mid/Low-temperature industrial heat

Heat

Domestic heating

{
|

e —

N
)—

—

.\, : J R ¢ = \ \
o H2FC cars | ™

/)/
/

Short-haul aviation

Light aviation

7

ﬁ -

\ ;3;')

Shipping [Long-haul aviation

Local ferries

-

Aviation

& shipping

Coastal and river vessels

Medium-haul aviation

1

Regional trucks

Ny
\‘

2 and 3-wheelers

Rural trains

Remote trains

N

Vintage vehicles

Urban delivery

Long distance trucks and coaches

Bulk e-fuels

-

Off-road vehicles

Metro trains and buses

Image: Wenger (concept credit: Paul Martin)

Land
transport

@ﬂcio

Source: Clean Hydrogen Ladder, 2021

*Liquid Organic Hydrogen Carrier

© Hinicio — Internal presentation for Neltume Ports
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Shipping is among the “unavoidable” H2 applications

As well as different uses in the Mining Industry

Unavoidable

n“ Fertiliser || Hydrogenation || Methanol || Hydrocracking || Desulphurisation
m“ Shipping* || Off-road vehicles || Steel || Chemical feedstock || Long-term storage

Long-haul aviation* || Coastal and river vessels || Remote trains || Vintage vehicles™ | | Local CO2 remediation

‘~———-—-

Medium-haul aviation* || Long distance trucks and coaches || High-temperature industrial heat

.«

_“ Light aviation || Rural trains | | Regional trucks | | Mid/Low-temperature industrial heat | | Domestic heating
_‘\‘ Metro trains and buses || H2FC cars || Urban delivery || 2 and 3-wheelers || Bulk e-fuels || Power system balancing

UrTcompetitive

* Via ammonia or e-fuel rather than H2 gas or liquid Source: Liebreich Associates (concept credit: Adrian Hiel/Energy Cities)

@ﬂcio
© Hinicio — Internal presentation for Neltume Ports

Short-haul aviation || Local ferries || Commercial heating || Island grids || Clean power imports || UPS




Complementarity between electrification and Hydrogen: Which
green H2 applications make more sense?

LY

N Maturity of hydrogen solutions
(compared with other decarbonisation solutions)

HYDROGEN

ELECTRIFICATION

N

Distributed applications Centralised applications

@ﬂcio Source: IRENA 2022.
© Hinicio — Internal presentation for Neltume Ports




Market Outlook for 2030 - 2050: Current and new H, demanding
segments

McKinsey
Council ., &Company

Hydrogen end-use demand by segment, MT hydrogen p.a.

660

B rower generation [ | New industry feedstock
[ | Mobility [ | Existing industry use
[ | Building and industry heat

660 MT

hydrogen required
p.a. in 2050 for

385

net-zero
22%
— L of global final
energy demand?
2020 2030 2040 2050

» Refining is the easiest to convert from grey to clean since it requires no additional
equipment.

+ Mobillity is a new, growing demanding sector for H2 and its derivatives

Hydroéén‘for Net-Zero

November 2021

Hinicio
© Hinicio — Internal presentation for Neltume Ports






Renewable Energies in Chile

Huge unexplored potential of renewable energies — huge Project Pipeline

Chile has about ~1,800 GW of unexplored
renewable energy potential

~ 880 GW Solar PV

£y ~ 587 GW csp
»llr

~ 15 GW Hydro (run-of-river)

@ ~ 300 GW wind Onshore

ec)
@ﬂcio

GlZ, 2020 and Chilean Ministry of Energy (2021).

Total installed capacity in Chile in 2021 (MW)

Wind Onshore
@ 12.676 MW =
Diesel ~ 38% RE

Hydro
(08/22).
33,325

MW Target for

2030: 70%
Solar PV w Coal
Others
NG Source: ACERA (August 2022).

Current RE project pipeline (08/22)

el
65%
|
/ ﬁ: 27%

Source: ACERA (August 2022).

Under Construction

®m Enviromental Approved

m Under Calification
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Green H2 is a core element of Chile's commitment to become

a net zero country by 2050

In April 2020, Chile presented its updated NDC, renewing its commitment
to achieve CO2 emission reductions under the Paris Agreement by

defining maximum CO2 emissions budgets.*

The emission reduction is aimed to be realized by six action paths,

additionally to forest-based emission absortion:

MM tCO2,
A
Reference scenario
120 | Industry (25%)
7NN Hydrogen (21%)
Electromobility (17%)
80 - Sust. building (17%)
Additional forest
40 1 capture
. Forest capt
Carbon-neutral scenario orest caplure
0 T T T T
2015 2020 2030 2040 2050

Source: Ministry of Energy, 2021

@ *The country set a carbon budget for the period 2020-2030 of a maximum 1,100 MtCO,e and absolute GHG emissions of 95 MtCO,e by 2030.
inicio

NOILONA3Y SNOISSINI %0S

NOILYOSAV SNOISSINT %05

According to Chile's carbon neutral scenario, H2 will contribute to
21% of national emission reductions in 2050, broken down by 3 main

applications:

= + As fuel in Cargo Transportation 71%
* Motor use in industry & mining 12%
+  Gas replacement for residential and industrial uses
(7% of the energy used for domestic hot water), 9%
Combined LNG-H2 for power generation.
Long-term energy policy PELP (2021):
« PELP highlights that the expansion of new
technologies, such as electromobility and the

deployment of the H2 industry, are crucial for
fulfilling Chile's CO2 reduction commitments.

me Long-Term Climate Strategy ECLP 2050 (2021):
@j + Refers to the H2-related NDC targets

+ Defines renewable H2 as a key element in the context of
decarbonizing the country.

© Hinicio — Internal presentation for Neltume Ports


https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Chile%20First/Chile%27s_NDC_2020_english.pdf
https://energia.gob.cl/sites/default/files/documentos/pelp2023-2027_informe_preliminar.pdf
https://cambioclimatico.mma.gob.cl/estrategia-climatica-de-largo-plazo-2050/descripcion-del-instrumento/
https://cambioclimatico.mma.gob.cl/estrategia-climatica-de-largo-plazo-2050/descripcion-del-instrumento/

Renewable Hydrogen in Chile

Competitive advantages allow Chile to become a top exporter of H2 and its derivates

» ~70 kton was the total demand of grey H2 in Chile by » The lowest LCOH globally are expected to compensate
2019 (additionally + ~200 kton H2 produced as Syn-Gas transportation costs of H2 and ifs derivates to Asian and
by Methanex for its Methanol Reactor). European markets

» Up to 50% growth of H2 demand in Chile by 2030, » Chile is a frontrunner in the LATAM region in terms of (foreign)
according to official estimations. investment, holding more Free Trade Agreements than any

other country in the world (InvestChile, 2021).
Levelized Cost of Renewable H2 in Chile

(USD/Kg H2) National Hydrogen Strategy (Nov. 2020): Exportation and shipping fuels
$3.0 X Third Wave
Centre é * e H2 exports & Ammonswﬁmfgmdgomesﬂc
$2.5 8— Second Wave dervates
i . @® nternational
>
0] .
$2[O North g First Wave Mmmgch:g(]‘rrucks . Domestic
.% O 0,5 Mton of
e} equivalent H2
$] ,5 SOUfh 8 Long- r;?gi . Medium- 5|zed
5 frucks Q 5 Mtonof
$] ,O — "2 Heavy duty trucks . X equwc:len’r H2
— = \ Bendling into ‘\‘
..E‘ ‘.‘ gas grids
$O,5 .g Ammonia . =:
0 =z . : .
8 2 Ol refineries ! Ammonia Bxports
$OIO ; 2020 20:25 20:30 2033.
2020 25 30 35 40 45 2050 Break Even Year (Estimated)
@ﬂcio Source: Chilean Ministry of Energy (2021). Source: Hinicio based on McKinsey analyses
© Hinicio — Internal presentation for Neltume Ports



Chile's National H2 Strategy includes 8 inter-linked workstreams
which promote several ongoing public and private initiatives

» The strategy is a long-term national roadmap, foreseeing that the hydrogen industry
could be as large as the mining sector, which contributes nearly 15% to Chile's GDP.

» According to its National H2 Strategy, the country has the ambition of being globally
recognized as the top producer and exporter of renewable H2 and its derivatives.

NATIONAL

GREEN HYDROGEN

STRATEGY

acarbon neutral planet

The Government’s Action Plan is based on 8 workstreams:

{ \I Key targets of the National Green Hydrogen Strategy
0 strategy and targets : e Infrastructure | 2025
L S ) * 5 GW of electrolysis (EZ) capacity operating or under
development
e Regulation & permits o Coordination & alliances * Production of 100 Kton H2/year
* Become the top #1 destination for H2 investment in LATAM
2030
Value chain development Research & Development
e P o P * Be among the 3 top global renewable H2 + derivatives
exporters with an exportation market of 2.5 Bn USD/year
* 25 GW of installed EZ capacity

o Incentives and financing e Human Capital * The world’s most cost-effective renewable H2 producing
country.

@ﬂcio
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https://energia.gob.cl/sites/default/files/estrategia_nacional_de_hidrogeno_verde_-_chile.pdf

Strategic alliances in key areas as exportation and R&D are also key for the
deployment of the industry

-~ Energy Partnership Chile-Germany launched in 2019, both
countries signed a letter of intent to build up an H2 economy.
Under this partnership, concrete initiatives have already initiated,
e.g a future H2-based Syn-fuel export secured by the HIF- Project
Haru Oni in Magallanes Region.

The Netherlands (Port of Roftterdarm) and Chile have signed an
MoU for the development of import-export alternatives for
renewable hydrogen.

Singapore and Chile are developing cooperation around H2
deployment through information exchange and a study of
potential exports from Chile to the Port of Singapore.

Chile signed another MoU with the Belgian ports of Antwerp and
Leebrugg at COP26 in Glasgow, to foster renewable hydrogen
tfrade. Belgian Ports aim to distribute hydrogen for future
European demand.

France and Chile have agreed to a concrete work plan for the
development of green hydrogen opportunities. The Alliance
seeks to build synergies between H2 projects in both countries.

Chile and South Korea have agreed an MoU for hydrogen
energy cooperation. The alliance seeks to benefit from Chile’s
renewable potential and South Korea's experience in
technologies for ramping-up a hydrogen market.

© o @ ®O O

The Institute of Energy Economics from Japan signed a mutual
collaboration with Chile on green H2 and its derivates topics.

Hinicio
O © Hinicio — Internal presentation for Neltume Ports  10/4/2022 m


https://www.energypartnership.cl/home/
https://www.energypartnership.cl/newsroom/chile-and-germany-sign-green-hydrogen-agreement/
https://nlinchile.com/en/hydrogen-e-embassy/
https://chile.gob.cl/republica-de-singapur/en/noticias/chile-y-singapur-suscriben-un-memorandum-de-entendimiento-mde-para
https://portofzeebrugge.be/en/news-events/port-antwerp-port-zeebrugge-and-chile-join-forces-foster-hydrogen-production
https://blog.investchile.gob.cl/france-and-chile-join-forces-on-green-hydrogen-progress
https://en.yna.co.kr/view/AEN20211109002651320

Chile’'s Government ratified its commitment to promote the industry with the
launch of the First Interministerial Council on green H2

11 Ministries forming part of the Green H2 Council

Ministerio del aen .
Ministerio de
Energia

Medio
Ambiente

Some of the main functions of this Inferministerial
Council are:

> Arficulate initiatives from the State through CORFO

» Promote capacities to generate green H2
technologies and applications in Chile (including
technology and knowledge transfer).

» Promote the fraining of specialized professionals
and technicians.

Ministerio de
Relaciones
Exteriores

Ministerio de
Obras
Pablicas

Ministerio de
Bienes
Nacionales

Source: bnamericas.com

@ﬂcio

© Hinicio — Internal presentation for Neltume Ports



Pre-fid

Renewable H2 projects are emerging across the whole 12 =~ & seecomen
country - located in 4 main projected H2 valleys @ opecter

Q Haru Oni
Highly Innovative Fuels (HIF)

ACH - MRP Project Quintero Bay H2 Hub HNH Ener AME, Enel, ENAP, Porsche y Siemens Energy

AES “Green Ammonia”
NH3 for export

AES + infernational partner

NH3 for export
800MW RE ) P Power-to-X NH3 for export Pilot: 131 m3 e-gasoline/year
Maisntream, Aker Clean Hydrogen oot : e Austria Energy, Okowind, CIP
~ vintero, Enagas, Acciona
HVExX 3,000 MW (hylbrid) 1,800 MW (wind)
10 MW (RE) Magellanic Winds
NH3 for local use and export Paracelsus Gente Grande
. — NH3 for export
Engie, Enaex Power-to-Mobility NH3 for export
RWE
850 MW (RE - TEG, Haura Energy
(RE) l;urr;nbold‘r H2V, Mejillones Hypro Aconcagua Q o ' . 550 MW (E2) .
© Power-fo.Gas H2 for Forklifts in retail > 1,000 MW(wind) A
A Pilot: 550 H2 ton/year . Power-to-mobility ‘ ~71
inde
Engie, Walmart H2 Magallanes ‘f
ap

10,000MW (wind)

(5)
()
(2) Y 20M4W RE NH3 for export
(1 1 MW (RE) P
i Total EREN

Hydra PRI

R+D project to design a H2 powertrain
Engie, CSIRO, Mining3, Corfo

Pilot: 1 mining fruck

-«

H2 Solar Project Green Steel project

Pauna Greener Future Power-to-Mobility H2 for DRI . Llaquedona
NH3 for export Air Liquide, Atamostec, CEA Liten CAP Acero, Paul Wurth HDF Project Faro del Sur NH3 for export
Statkraft Pilot: 1-3 FC buses Confidential Power fo Power Hydrogen Sociedad de Inversiones
§71 MW (PV) AMER proiect Hydrogene de France ENEL Green Power Albatros, Alfanar, ENAP
E-Methanol @ Las Tortolas project 36 MW {wind) 240 MW (wind) 1,159 MW (wind)
Air Liquide Power-to-mobility (1 forklift) Nofte:
80 MW RE Anglo American Project’s location only referential
Developers highlighted in turquoise

@]iCiO 186 kW
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https://www.ser-cap.cl/auge-de-proyectos-h2-verde-en-antofagasta-valparaiso-biobio-y-magallanes/
https://blog.investchile.gob.cl/chiles-new-green-hydrogen-projects
https://www.df.cl/noticias/empresas/energia/walmart-se-entusiasma-en-chile-con-el-hidrogeno-verde-y-sella-inedita/2021-06-08/201740.html
https://blog.investchile.gob.cl/hdf-joins-the-green-hydrogen-boom-in-southern-chile
https://www.hif.cl/
https://www.austriaenergy.com/en/green-hydrogen/
https://renewablesnow.com/news/aes-gener-plans-large-green-hydrogen-based-ammonia-plant-in-chile-733810/
https://atacamahydrogenhub.com/#home
https://www.powerengineeringint.com/hydrogen/first-green-hydrogen-projects-emerge-in-chile/
https://renewablesnow.com/news/statkraft-awarded-funds-to-study-green-h2-ammonia-production-at-chilean-solar-farm-756144/
https://energia.gob.cl/sites/default/files/documentos/green_h2_strategy_chile.pdf
https://im-mining.com/2021/03/16/chiles-hydra-hydrogen-mining-truck-powertrain-project-report-first-results/
https://laprensaaustral.cl/2021/12/18/proyecto-gente-grande-de-hidrogeno-verde-en-tierra-del-fuego-atraviesa-su-primera-etapa-de-estudio/
https://www.total-eren.com/wp-content/uploads/2021/12/PR-Chile_H2_02122021_EN_FINAL-TC_pp_V2.pdf
https://mainstreamrp.cl/aker-clean-hydrogen-y-mainstream-renewable-power-colaboraran-en-el-desarrollo-de-la-produccion-de-hidrogeno-verde-y-amoniaco-de-bajo-costo-en-chile/
https://www.industriaquimica.es/noticias/20220103/enel-green-power-consigue-contrato-16-millones-dolares-proyecto-hidrogeno-verde-hif-chile#.Yi-X5XrMJPY
https://chile.angloamerican.com/media/press-releases/pr-2021/2021-08-23.aspx#:~:text=carbono%20en%20Chile-,Anglo%20American%20genera%20la%20primera%20mol%C3%A9cula%20de%20Hidr%C3%B3geno,veh%C3%ADculos%20cero%20carbono%20en%20Chile&text=La%20planta%20producir%C3%A1%20H2,plantas%20construidas%20en%20Las%20T%C3%B3rtolas.

Hydrogen Valleye

A “Hydrogen Valley” is a geographical area — a city, a region, an island
or an industrial cluster - where several hydrogen applications are
combined together intfo an integrated hydrogen ecosystem that
consumes a significant amount of hydrogen, improving the economics
behind the project. It should ideally cover the entire hydrogen value
chain: production, storage, distribution and final use.

Hydrogen Valleys
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Ports are a crucial part of the H2 Midstream and Downstream
supply chain infrastructure

Upstream: H, production Downstream: End-use

Midstream: Conversion, Transportation and Distribution

I i
Electricity ! ; S
: Water supply : —> (ﬁ > * : -
I ineli I
| HP/MP o . Pipeline | ~
| compressor R -os— : >
) I CGH2 Trailer I Export market ®
I e sttt it | v —_—
H 2 /) I’ . I : H2
I = I
S>> > ¥ 8 —> ~ Final
. 1 o o
Wind I ' LH2 Plant Liquid H, Truck or Ship I Regasification application
I I
% I : o I ® :
1 ! B 1 |
B/ ﬂ,. > "W —>\H)) —>
Grid : ! == : |
|
! \_Conversionto H,carrier  TruckorShip J_ Re-conversion_
INFRASTRUCTURE REQUIRED
>  Midseam Downstream
* Renewable Energy Plants * H2 compression and storage * Regasification plant to convert liquid
* Transmission lines * Hydrogen pipelines hydrogen to gaseous hydrogen
* Electrolysis Plant * Compressed gas hydrogen trailer (CGH2) * Re-conversion plant to convert hydrogen

*  Water supply « Liquefaction plants and liquid hydrogen trucks carrier to hydrogen.

* Equipment needed for the final application

* Conversion plants to a hydrogen carrier: Ammonia, Liquid Organic Hydrogen of H2

Carrier (LOHC), Methanol
» Trucks for transportation or ships for longer distances.
@ « Port Infrastructure for NH3; LH2, LOHC, synfuels
inicio
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Ports’' strategic role: There are several drivers for H2 port
infrastructure development

Ports could be the nerve center for the production and consumption of decarbonized hydrogen

Capitalizing on existing liquefied natural gas infrastructure could foster the
development of hydrogen import-export. Natural gas networks, often

present in ports, are also potential opportunities for hydrogen injection ==
and blending. mﬁ,\,’ Port as a Hydrogen Valley

Ports may be strategic places for the transition to the scale of the sector:
They are often first-rate industrial and logistical centers and hold the
current demand opportunities (refineries, ammonia, chemistry, etc.)

Ports could become an avenue for the development of pilot-scale green
electricity generation projects, close to exportation channels.

Ports’ clients like mining industry, need to address their scope 3 emissions —
this requires a fully “clean” supply-chain. In this line, hydrogen also can
decarbonize freight transport transiting through ports: port equipment
(fransport - handling), road freight, or ships and boats (propulsion, on-
board electricity, dockside connections, etc.)

@ﬂcio
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What is the role of Neltume ports within this emerging economye
H2 export market will require significant investment in infrastructure across the hydrogen supply chain

o TGN - Mejillones . .
Strategic location:
e Puerto Mejillones - Mejillones o Puerto Coronel - Concepcion

Five Neltume ports facilities are

©  Puerto Angamos - Mejllones o located in hydrogen valleys.

Ultraport - Valparaiso

‘. Antofagasta e
s 7
Valparaiso L
\ N Metropolitana 7 - 4 . | - mm-—----
‘: ., -
o ok T,
¥

North

NELTUME PORTS Central Macrozone

eeeeeeeeeeeeeee

’ ENELTL![\:IE PORTS
o Central-South

Projected ENELTL!I\SIE PORTS
H2 Valleys o

*  New Pipelines and port infrastructure will be needed both in the North and Patagonia.

« Also close-to-ports-located local industries’ H2 demand will grow over the next decades.

* Industrial clients may require “cleaner” logistic services

« There are several business opportunities for ports within the emerging H2 economy which need to be
@ido analyzed case-by-case.
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Worldwide, ports as Rotterdam, Amsterdam and Vancouver,
among others, are moving quickly to become H2 hubs

Port of Rotterdam

Partnering is key for developing a hydrogen
EXPECTED H, THROUGHPUT : TIMETABLE
HYDROGEN ’ HUB. More than 100 companies in Rofterdam

DEVELOPMENTS omgu 2023/2024 N involved in industrial activities.

Public Investment in infrastructure (€1 - 1,5
IN ROTTERDAM S B Cddl billion) lead to multiple private investments (€
annccm 4 5b|||IOﬂ)

mroet, Port of Rofterdam has a key role in the supply
chain puzzle

a
A
ccs
[PORTHOS) ﬁ _—

2020 2030 2040 2050 20 MTON 130 MTON 120 MTON 322 MTON 56 MTOR @ TANKSTORAGE TERMINALS

Hy  AMMONIA METHANOL LOHC  CRUDE Pipelines Delta Corridor (PETROLEUM AND CHEMICAL PRODUCTS, 20 MLN. M3)
Chemelot-NRW;
12 Hy powered inland barges; § m—
H-vision (blue Ha) CNGIC
2026

CONNECTION 1O ﬂ MAERSK

NATIONAL H; GRID

LH2 terminal
® 2029 <O
INDUSTRY USES Hy ANTHONY VEDER
e T 2 - 2,5 GW electrolysers — /
m 2030 (VENTURES
TRANSPORT TO

4 i /\ + ~
WESTPHALIA
/ yondellbasel
HYTRANSPORT.RTM TRANSPORT o@e i D Airliquide Dc’

TO CHEMELOT

% Port of
” Rotterdam

Source: Port of Rotterdam
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Himcio

Muchas gracias

Contact

Nuria Hartmann
Manager Strategy and Business Consulting

Office Santiago de Chile

http://www.hinicio.com
Nuria.Hartmann@hinicio.com

https://www linkedin.com/company/hinicio

https://twitter.com/HinicioSA
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